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. (57) Abstract: It is intended to provide a method of analyzing the C-tenninal amino acid sequence of a peptide with the use of a 
^ means of successively degrading C-terminal amino acids whereby the C-terminal amino acids of a peptide having a long amino acid 
^ chain can be successively degraded while preventing undesirable side-reactions such as cleavage of a peptide chain in the middle of 
^ the peptide and the treatment can be carried out under widely applicable conditions. Namely, a method of specifying the C-terminal 
^ amino acid sequence by preliminarily N-acylating a dry sample of a peptide having a long amino acid chain, successively degrading 
the C-terminal amino acids under mild conditions by using a reaction reagent comprising an alkanoic acid anhydride combined with 
^ a small amount of a perfluoroalkanoic acid, hydrolyzing, then digesting the obtained product with trypsin to thereby selectively 
» fractionate it at an aiginine site, and then measuring a molecular weight loss of the C-terminal fragment caused by a series of the 
2 reaction products by the negative mode analysis with the use of an MALDI-TOF-MS apparatus. 
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hV7u (CH3CN) t^^(Dmmwc4i.:j.T<D=^hvyum. T^h^-fj^^a^mmm 
mm^i^. T^i^:^>mM7km^mm\^xfj:^mm^m\^^x. mr^i^^^^mmTK 

v\ ^(Dm. ^^m(D^~mm\^^\-x\t.. ^m^mi:T-^Mm\x^:bT 
mux. n-T-^Mt. ^^^mz.o-Ti^Mt^ji^.tmn'r^o ;o^;o^§n- 
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wo 2004/053498 ^bT/JP2003/015522 

■ ^m^tix\^^^m^(Dum^m. m^it. ^y-^h^^mr^ km-^ (-con 

^^m^L<. m^it. :^/UM,T^ K (HCONH2) ^^its ^VT^V 

^tt^T-nh^^^^SirbXf*. T-feh=hy/i. (CH3CN) /^^(?5^^tc4 

51 



wo 2004/053498 ^ 

T/JP2003/015522 

^■^-'^^^^^T;}.:fyiym^Tjv:fy>mM7i^mKni.x^j>&tfi:^it 

-<:7"9=■K(DC^i^^c:i3V^T. TlS-rs-^^ (III) : 



— N N 



>-<x 



(III) 



R2 

TIBt-SSJ^;:^: (I a) : 



52 



WO2004fl)5349» ^ ^T/JP2003/»15522 



R2 O 



H 

R2 OH HO 



(I a) 

IB<7)^j^;^ (lb): 



R2 OH HO R2^0H i ^ R2^oA„ 

\-ssO O 



H3C 



(I b) 

^^m^'r^^t^^-^mtfj:^x\,^^, 

Ka«, 0. 3-2. 5(^^5ffl-e$,§y^'^:7/^;<^^r/^;(;^^:^^V^5C,^^S 



53 
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J:t)5it-5%OT'fct). hV^Ji-^umm (CF3COOH), 

V^5^7/^:^t.:7•^/^•^^ (C F 3 C F ^COOH) . ^y^:7,U:i-u:f^:y^ (C 
F3CF2CF2COOH) mmir^zt7!>^X<om^l.\,\ 

^v>§ci^sj:t)0*b<. mat. mm^2(DmmTyi^^>^(DMm^mmm 

Tyu;&v®?te;^%i 0 O^^fct), ^^-•7;V^xiT)V^-^m.\'^20m<D 
m<0^-^^m±. 1 0 - 3 0 % (#:^%) Otgffltcig#^-f-5 ^1 1 ;5S J; ^) 1^ 

^^^^ (12. 5«»o/o) fC^LT. -hai(7)Tirb:=.hy/V^^IJ^UTigbJc^S 
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j^^w<Ditm^mn-^mfj^. m\imm&^7r^-^tb-hK. mm^^(DT;v:h>m 
jft. ^.7Vj^T% K (HcoNHj ^^m. jKyr^y/PT^ 

mm^zrxi y^^'^mk^m\^^wk'^mi^x(DB.)^.^m.\z.n\.x. t&issj^;^ 
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^^<Lf03S5L'l±(^;^/P:7T=/vS (-SH) ^^t^^t^^t:mmi.x. mit^m 
ji^b. m^i-t. Rut^^ (ir) xmm^ti^Rft^ : 

R2 0-^0 R2 ^O R1 ^O (jj,^ 

j6^d><5Sj^;^«|.;tfc^. -hjzii-t-ssj^;;^ (11) fc^^tb 

r^vti^^m(Dmmfj:^mzKii^.m.m\z.^^\.x\.^^. m^x. -m(DRmmm 
m^mi:Rmxmm^ti^itit>. ^^^ti^-mpRit^mmcm^xm^^ 
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:T/JP2003/015S22 



LTtt. 7-ferh::^hy/W (CH3CN) fi:if(Dmmm4&.T<Dc=.hV^m. T± 

mm-r^o t-j^^:b*>. c^^t ^ /m^mrjKmz.^i-:s>R}t^xnhti 

57 



wo 2004/053498 ^ ^bT/JP2003/015522 

=^i^i/n>3^#iat^^j^^j;S;.^P^,^ C^MtK^^:) <bSJ^;;LT. ^M/.CiiJ^i^ 



B.^O O ^^^^ 

m<Dmmi^^^'t^hmm^\.<. m^i-£. dmae ((CH3) ,n~ch^ 
CH2OH) ^^^■'w^i{c^jffi-t?ts„ ^j;t{^. ^'Vi;^>'%:mm^^m\zfi. ^ 

(DMAE) SrflJ^-f5^(C«. ykmm^i^<Di^mizMl^X. DMAE^. 
1-20 |^a%O^H. J; A^a^fdfi. 1 0 i t yim^ U ' 

58 



wo 2004/053498 ^ ^:T/JP2003/0 15522 

m^m^^^t. Rfit:>mm<Dmmvfcc^mz^/u^s^i^mmvx. t^i:)^^' 

r-^h:=^hV/l^ (CH3CN) fJ:if<Dmm^4&.T(D:^hV/m. T-fehW^if 

59 



wo 2004/053498 



:T/JP2003/015522 



>mit^m^m\.x. T%ym^(D^\,^^y^\t^^mm\:,\^x. mm.^f\.tL 
^ h y zf^yiymit^mm?^-^^^ m)^^^tj^^mm^m\^^\^^x. mald 
I - T o F -M s mmm :^i^immx^ c 5 m-(^>m\z. j; 

nm.:^mmm. ni!mQ7kiihm^^(D-'m(D^jt^±^m^^t^m^mm\^x. 
^n^fix\,^^. m^y'^ vm(D h v -^^i^^^mmmmi^fmimm^mvx. 
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:T/JP2003/015S22 



±%<. ±m-r^^ :^^m(Dm~(DMmi^:d^:^>?>^m^mm\^x. -m<Dcm 
:^\^\^m^mm^f£-i-mm(7) s D s - PAGEmi-±^m(D c , yyu±x-^ 

y^-Zl' (HS-C2H2-OH: 2-y;Vtt^Va^^ j-jv)^ DTT (i^^:^- h 

62 



wo 2004/053498 



:T/JP2003/015522 



^fr^^^^W^LV^ ^:coJ:5}c:, r^^P^fc^sttS^^-^T^^ >^S;(=B^r^T' 
(mmm 1 ) 
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wo 2004/053498 



:T/JP2003/015522 



qoml) ^fflv\ mm:^9:^msi}t^mmp^i^^m^:f^}^^m.n^i\sLmi.tcy^ 
n-r^o -^^^hmmc^^^ti^^ Vi^^mm c-nh-ch (c 

HgCHgCHgCHsNHa) -CO-) (D e i^L<DT ^ ^ ^^(DN -T±=^jHt. 

mmic^ ±v^^m& (-nh-ch (ch^oh) -co-) ^hi^:^^>mm 

(-NH-CH (CH (CH3) OH) -CO-) iil^^fS t Kn:2^^/^(c^ 
-t-50-T-fe^/Wb, ^nix^.^^ (_NH-CH (CH^-CeH.-OH) - 

CO-) (D:7a./-/H4t Kn^-sy^-xoo-r-fe^/HW^^c^^nSo 

;a^^^sstr^s^i^;tfc^. K^s^^F^{cawt--5. 0kRjt^(DM?km^^mm 

(HFBA: CgF.COOH) ^ 1 #:S%m;t«l LfciiTKg^^ (3 0 0 
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mmm-ci^m^^^^tx^^ ci a) ^ cir) ^^^.mm^m 

iUT. DMAE^10^«o/,^)|?Lfc7k^^^ (3 0 0;zL) ^^Vn. S(f|5;ef 

^i^^^im'i^m^mi.rz-^-:r^m±. ±v:^m& c-nh-ch (ch. 
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OH) -CO-) ^hU:^^>'^m (-NH-CH (CH (CH3) OH) -C 
m^mf>^fj:^tl. ^nv^vaS (-NH-CH (CH3-CeH,-OH) 

-CO-) (D:73.7^/i.ttt }^^^^^>m--<Do-T±^Mmm(DijQ7k^mi. 
T. N^<DT^ /mcM-r^N-T±^7i^^t. v^^iymm c-nh-ch (c 

H2CH2CH2CH2NH2) -co-) (DeiiL(DT^ym^<DN-T±'f-M\:,l!)^ 
m^h<Dt:^^^. ^^{CioTtt. '^u^^l^mm c-nh-ch (CH^-Ce 
H,-0H) -CO-) Kn:^i^S^Oo-T>fe^/Hb:dS«. 

^>f>-^'^^m^mK.fc'^. Rlt^^^l^izm^^^, a^bTV^S7k^^^D 

^>'^^^7mmmn. 3-t°y ^^^-i^^i^^^ (pH ?) ^^c, hy^^>:/ 

T>i,. N5fei^(^T^yS(C^t-SN-Tir^/Wli, y (-NH-CH 
(CH2CH2CH2CH3NH2) -CO-) <De^(DT^ym^(DN-T'^^,U 

y i^>^m<Dcmm-i:^'^ m^(Dmmitfj:^ti-r. r^i^^^^^mm^Dc^m 
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^t. 1-3 1, 3 2-1 3 9, 1 4 0-1 5 3(^^^^T^ymiB^'J^^tf 

^~m(D^jtmm-i. t&i5i4o-i53r5y m<DU^T ^ y mm^i%:^ts- 

*^iteMT?«. ^m\.-k.^-:r^\^m)^m-^mw^\zLn\^x. maldi-t 

y mm^ik hm^. 140-153 o^p^r ^ / mmM^^t^m}^^^ TD-t- 
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wo 2004/053498 
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't<D^mi-i^M^ic±^fi:}^^^it. corner j\^^:^:ymm^^-r:5 1 - 3 

^>'^SSr^^;fev>i 4 0-1 5 ^(r^n^r%/mm\\(r)Oi^'m-<-:r^Y^n 

\^^^-t^h^m^fi:^^ t^^X. 3 2-1 3 90|FiJ^T^y^iB^J.t>, N- 
T-k^yU^<Z>^|ji$ttfc y ^>i.a^fc:*5tt5^if-eM^i-§ 7 8 - 1 0 2 (D^ 

EI 4 (C^f ^ :/ . KoSlI^-Cf^ . 1 4 0-1 5 3 (DgB5>T ^ y ^ 

1 





A m 


mm 




1636. 58 






NDIAAK (Ac) YK (Ac) ELGFOG 


1578. 55 


58. 03 


-Gly 


NDIAAK(Ac)YK(Ac)ELGFO 


1449. 58 


187.00 


-Gln-Gly 


NDIAAK (Ac) YK (Ac) ELGF 


1302. 58 


334.00 


-Phe-Gln-Gly 


NDIAAK (Ac) YK (Ac) Rirx 


1245. 74 


390.84 


— Gly-Phe-Gln-Gly 


NDIAAK (Ac) YK (Ac) RI. 
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m^-r^^zf^vrmn. 1-3 iT^/^tp^, 7 8-io2T^ymm^iz 

mmt^. -OOtW 2 9 9 6. 1 8. 3 4 8 5. 4 8) 

(mmm2) 

tt^^lE-t-5@6<jT\ ^/Vfe^(c_b(m#$ttTV>5 1 5 3T5y^^.e>^.&S-^ 
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i^mm<o:7.;x.7r^jv^ (-SH) (Dmmzi,:s>. -s^s-i^^<Dw^^^m 

<D^^^ mm^. ^^yumm 12.5 Mm%<D7ii y r y /pt ^ k • ^/u 
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-r^o M^x. -^-^^hmm^^^^ti^^ vz^^^mm c-nh-ch (ch, 

CH2CH2CH2NH2) -co-) <D ei±(DT%y&^(DN-T±'f-/U^ts m 

mc^ ±v:ymm c-nh-ch (ch.oh) -co-) ^hu:t=^>^mm (- 

NH-CH (CH (CH3) OH) -CO-) Jd^^^EfS t Kn ^^^^fii^^f 5 
0-T±fMt. ^niy^^nm (-NH-CH (CH^-C^H.-OH) -CO 

fern. '^^fh^T±^;vm\^^:b\m • %m^m\.ti^n m-i^ . 

7/l.:^n::f^>'^ (HFBA : CaF.COOH) lWm%. Mymmi OWmVo 

<ot^^vj.T % v^mm 1 rai.^mx-r^. m,^nmm.Tx. m^\.fz.m^i^ 
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So J.^^r&}c:fi. ^zf^\^a:>ci^m^m^x. i^-fSSJ^:^ (I a) ~ (ir) 
5 H F B A (DfmY^m tc: <fc o T . ^ (OSilfi; (D{Eii;$S $ ttT V > 5 „ 

fcittrlB^^f^tC. DMAE ((CH3) .N-CH,CH,OH) 10im%mm(O 
Sr. 6 0rfC*PBU ^(D^. |{&7j<^S$tL 
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^im ' ^m^mi^tc^^^ m±ic. -^v^m^ (-nh-ch (ch^oh) 

-co-) ^M.;^^^^^ (-NH-CH (CH (CH3) OH) -CO-) 
^^ti:^tl^. */c. (-NH-CH (CH3-CeH,-OH) -C 

0-) <^^^y-^^^^h^a^^y^^a,o-T±^Mmm<Dm^^h. m 
N^^(DT^ ymizM-r^N~T±^Mh. vi^i^mm c-nh-ch cch 

CH3CH3CH2NH3) -co-) <D8iir(DT^ym^(DN-T±'^jl.^h^% 

^i^otfj:^. m^izx^xn. ^x.i.i^nm (-nh-ch (cH3-CeH, 

-OH) -co-) (O-y :^/^jv>i^y^Yxx^U^^(Do-T^^M\:^-fy%^ m< 
r^V^V^),V ImL^^AU 15^^m#i-5o ^O^. S5f3T-th = 



2 
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^^y^<or%j-MzMir^^-T-^^M\:.. V iy>mm (-nh-ch (ch^ 

CH2CH2CH2NH2) -co-) (D Ei&:(DT^ym-^(DN-T'k'^Mtit'^ 

i^^fitc^^mxh^. hv:fi->^mmzx^xi^. striSN-Tir^/Wbys-^- 
•t^T% ymm\\nmc^m ut*? . hi 7 (c.i^i- j; 5 {c7'/u:¥=^a£(7D c 

-31, 3 2- 1 3 9. 1 4 0-1 5 3C0^gB:9'T^y^ia^(i^-^tf^>t-}C^ 
1 .Jr C^{|!IC0 1 4 0-1 5 3 (75#§P:$>T ^ /miaM^±^*:-t?^i-„ 

V V •^zy>m^tftikmi:mxit. wi5i4o-i53T^y m<Dm^T ^ y 
mm^^i^^t^cmmMrt k^^ic. ±^^;s> c5fe«T ^ ym(om^6^^mmx 
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i^^fJi^UT. MALD I -TOF-MS^S^^iJ^U. ^-^rT^^ TO^ror^- 
^^noo j^e*?. ^^-^^^MALD I -TOF-Msmm^mm-t?>m^xn, 

i-^i(D^^T^^mmm. ti^hmz.^ i 4 o-i 5 sogp^r^/^iB^ij 

mm^^-t^ 1-31 0$P:»-T ^ y ^iB^J(^)N5i5#J-<7'^ Kiff>t(ct@^ — 

fS: h'—^ T/V^':=i>'a^^'^* /.CV^ 1 4 0-1 5 3 (DM^T ^ y ^iB^J(D 
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c^m-^-y^ wjttcti^-rs tmM^ti^. m^x. 32-139 (dm^t 

C<. m5iC^i-:^i;^y^^y 't(D^mimM^i^± 

m 6 iz^-t^:ffy^ ^-zf }^(Dmmx\-t. 1 4 0-1 5 3 (7>gu^T %jm. 

^2 



m/Z 


Am 


MM 




1636. 55 






NDIAAK (Ac) YK (Ac) ELGFQG 


1578. 49 


58. 06 


-Gly 


NDIAAK (Ac) YK (Ac) ELGFO 


1450. 52 


186.03 


-Gln-Gly 


NDIAAK (Ac) YK (Ac) ELGF 



i^T^/ m(Dm^^^m^m^yju±izmw i.tciikmxmMx^ ^:it7i,K ^ 



76 
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mnm i ) 

^<DC5^«tc:T/Ud?^>'^:ft-t-5^-efooT'i>, MALD I -TOF-MS 

:t:^m. ^:ffT^-y '^-h^ommK^fO, zfnh:^ (H+) HimSHL^tifcm^ 

14T^/m^hti:^^y^}>\ N-T-fe^/WbGlu^-Fibr i n o-<:/ 

^J?). N-Tirf^/Wli^SLT#bix§MIE-<7"^mJ^ (Ac-EGVN 
DNEEGFFSAR) <^)^MW^i^^ bTV^5/M T/V^, 
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nm^^bm^^ti?>. Mn^^cD^Tkmrnt hv:7/u:i-vjmm^. ^mnm^fp 

^-rSN-T-fe^/WbG 1 u^-F i b r i n o-<y^ h^^tmhtl^RJt^ 
N-T-ir^/WbGl u^-F i b r i n o-<^^ h^Wr}! t^^tl^R 

bfcTk^ (3 0 0;iL) <lrffiv\ «trfB;^7 ;^MSi;S:^:^i^tj:^^^^3{6|.^jlKJi5ft 

^(^^^Ji^^osj^?^^^^^. loot:. so:$^mumi.x. m^p^(Dm 

S/JS^^F^tc^^-rs, ^^bTV^-57k5^^=•^t'' 
y i^^i/^^^l^jl^^-f-^^^,^^};::^ N-T±^MtG l u^-F i b r i n o-? 
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^i^m\z.±%<^ T;\^^c^i^mm^^ti^ti^mm^n^. %\\x.x. ^^^^^ 

^3 





Am 




m^r^ K^jt 


1610. 68 




1-14 


Ac-EGVNDNEEGFFSAR 


1454. 58 


156. 10 


— Arg 


Ac— EGVNDNEEGFFSA 


1383. 54 


227.14 


— Ala-Arg 


Ac— EGVNDNEEGFFS 


1296. 51 


314. 17 


— Ser-Ala-Arg 


Ac— EGVNDNEEGFF 


1149. 44 


461.24 


— Phe-Ser-Ala-Arg 


Ac— EGVNDNEEGF 
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N--TiyMmm^no:itx^ mmiz.. ±v>mm c-nh-ch (ch,o 

H) -CO-) ^hU:t::^>mm (-NH-CH (CH (CH3) OH) -CO 

Mr. ^^-^^•^^/xii^n(omWiZ.m^c^nT%/^(ojm^n^x. - 
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mx^(Dmm^n^x. T^ym^(DM\^^^y'^yrmx^. maldi-tof 
fjfix.x. ±m-r^ cmi^T 5: ym(Dm^^fj:^m^^(D^\^^^i[i}imi^i3\,^x 
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/v-^j^ i s N - T i^Mt srM-r. N - T i^Mhi^m ^mi-wmmjim t . 

-<zt'^Y<OC%m\z.^\,^X. (III) : 



82 
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^"f-^^mi^x. 
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*3Jt^5^^ iritis LT. ^Mmc±%fmm^^K.^\i'-^ 

3 . fulB^^^ 2-4 (^T/V-;*; >^<onmmmm^m t LT. ^^ic 2-4 
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<^:^t-pKa(t. 0. 3-2. ^ (DmnX-^^^<--y jV^xiT ^V^^^m-^:^^^ 
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wo 2004/053498 
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i^/v^tJ: J; S N - T i^/Wbii&SI Srlfe L . 
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^•:^^Y<DQ^\C^\^X. TIS-f-§-|g^ (III) : 




(III) 
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^w^tlx^.^^. m^y^ h^m<D h v ^t.>mm^m^fj:m<mm%:mi.x. 
*3 ft § mm titmvx^ ^Mmz±^ fj^mm^-^ ^^h-^^^t mm u 
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^'^-^^^:^viT/U:fy>m(D^'tpKait, 0. 3~2. 5 (^«gfflT'fe5xN'-7 
Hi 2^}c:|5ife(^:*rfe„ 

18. mis.mmw^2'^4(Dy<-'7/i':i-uT/i^:^^^mtvx. m.mw2'-^A(o 

1 9. '^^^-^^i-:tttT/i':fy>m^T/u:fy^^mm7kmicMi.X{p'mtfj:^ 

itmxmm l r § ^^^^ s . t^u^ :^^m7m t ^^—7,^^ u r 
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Pig. 1 
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Pig. 2 
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Fig. 4 
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Fig. 7 



myoglobin — horse 

[1 - 1 53] mass = 1 7738. 1 80 
Cleavage at R 

Small polar: D(7) E(13) N(3) Q(6) 

Large polar :K(19) R(2) H(n) 

Small non-polar: S(5) T(7) A(15) G(15) 

Large non- polar : L(1 7) 1(9) V(7) M(2) F(7) Y(2) W(2) 

Special :C(0) P(4) 

Krknllio nli !5ES + '^2.04 K[45] + 42.04 K[47] + 42.04 

^ r??l i ioni ^ "^2.04 K[62] + 42.04 K[63] + 42.04 

KL77J + 42.04 K[78] + 42.04 Kr79] + 42 04 KrR71 4- AO nl 

j< ?|^ + 42 04 K[98] + 42.04 K 102] + 42 04 KLuei + 42 04 

K[1 33] +42.04 K[1 45] + 42.04 K[1 47] + 42.04 " ^ ^-^'"^ 

1 GLSDGEWQQVLNVWG.^VEAD lAGHGQEVL! 30 
31 R I f t g h p e t I e § f d i f 1 h I i t e a e m ;lg a s e d 60 
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91 q s h a t i h i 1 p i I y I e f i s d a i i h v I h s i h p 120 
121gnfgadaqgamtia I e I frNDIAA^YjfgELGISO 
151 FQG •• '^^ 

(1) [1-31] =3444.742 (2) [32-139] =12692.649 (3) [140-153] =1636.809 
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